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Summary Hippocampal sclerosis (HS) is one of the most common pathologies in
medically intractable temporal lobe intractable epilepsy. Significant hippocampal
volume loss has also been found in patients with chronic depression. Depression is
common in chronic epilepsy populations, but the effects of this comorbidity on
hippocampal volume are unknown. We examined the hippocampal volumes of 87
patients (n = 31 right hippocampal sclerosis, RHS; n = 56 left hippocampal sclerosis,
LHS). Each subject completed the Hospital Anxiety and Depression Scale (HADS). In
the group as a whole, 13 subjects (15%) recorded moderate or severe levels of
depression. Depression was more common in the LHS group with 1 in 5 scoring in
the moderate or severe range on the HADS (n = 11). Depression scores were not
significantly correlated with quantitative measures of hippocampal volume in the LHS
group. However, higher degrees of hippocampal symmetry were associated with
higher levels of depression in the RHS group. This suggests that the left hippocampus
may be smaller in depressed patients with RHS, although our numbers were too small
to confirm this statistically. Our results suggest that the depression may influence left
hippocampal volume in patients with right hippocampal sclerosis. We conclude that
the neuroradiological characteristics of patients with epilepsy and chronic depression
deserve further examination.
# 2005 BEA Trading Ltd. Published by Elsevier Ltd. All rights reserved.Introduction
Hippocampal sclerosis (HS) is one of the most
common pathologies in medically intractable tem-
poral lobe epilepsy.1 Quantitative MRI measures of
hippocampal volume (HV) have proved important
in the lateralisation of seizure foci and are now* Corresponding author at: Department of Psychology, National
ociety for Epilepsy, Chesham Lane, Chalfont St. Peter, Buckin-
hamshire SL9 0RJ, UK. Tel.: +44 1494 601346;
ax: +44 1494 876294.
E-mail address: sallieb@ion.ucl.ac.uk (S.A. Baxendale).
059-1311/$ — see front matter # 2005 BEA Trading Ltd. Published
oi:10.1016/j.seizure.2005.07.003routinely obtained preoperatively in epilepsy sur-
gery candidates2 although the prognostic signifi-
cance of HV should be carefully considered in the
light of all other investigations in presurgical
cases.3
Hippocampal volumes have also been studied in a
number of other neurological and psychiatric clin-
ical populations including patients with chronic
depression.4—6 There is some inconsistency in the
depression literature with some reporting signifi-
cant bilateral hippocampal volume loss in patients
with recurrent depression,4 whilst others have
found selective unilateral left hippocampal volumeby Elsevier Ltd. All rights reserved.
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volume loss of up to one fifth in patients with major
depression; this loss remained significant after con-
trolling for brain size, alcohol exposure, age and
education.
Depression is common in chronic epilepsy popula-
tions with prevalence studies suggesting that as
many as one in five people with epilepsy may suffer
from clinical depression at some time in their lives.7
However, the underlying pathology appears to be an
important factor in the incidence of depression in
different epilepsy populations. Wrench et al.8
reported significant depression in 53% of extratem-
poral patients, compared to 33% in a temporal lobe
sample. External influences such as surgical verses
medical treatment and the stage of treatment (pre/
postoperative) may also influence the incidence of
depression over time.8
Although hippocampal volumes and their clinical
correlates have been widely studied in both epilepsy
and clinical depression populations, the effects of
comorbidity on volume loss are unknown. Quiske
et al.9 examined the relationship between the later-
alisation and precise localisation of the seizure
focus (mesial versus neocortical) and depression
in a large sample of patients with pharmaco-resis-
tant epilepsy. They found that depression was a good
indicator for mesial temporal pathology, but not
vice versa. The authors conclude that a lesion of
the mesial temporal structures may be a predispos-
ing factor, or a factor which increases the vulner-
ability of affective disorders in temporal lobe
epilepsy (TLE). Given these interesting results,
the aim of this pilot study was to examine whether
the extent of mesial temporal pathology is related
to the presence of depression in medically intract-
able TLE patients. Much importance is attached to
hippocampal volumes in the presurgical assessment
of temporal lobe surgery candidates, particularly in
the lateralisation of the seizure focus. It is therefore
important to determine whether the presence of
depression, a common comorbidity in epilepsy, is a
potential confounding factor in the clinical decision
making process.Table 1 Demographic and neuroradiological characteristic
Characteristics Right hip
sclerosis
Age (years) (S.D.) 37.0 (9.4
Age of Onset of Epilepsy (years) (S.D.) 13.3 (11.
Verbal IQ (S.D.) 89.3 (11.
Performance IQ (S.D.) 90.6 (13.
Right hippocampal volume (cm3) (S.D.) 1.72 (0.
Left Hippocampal Volume (cm3) (S.D.) 2.56 (0.
Smallest:largest hippocampal volume (%) (S.D.) 67 (11)Methods
Subjects
The participants in the study were drawn from the
patients undergoing presurgical evaluations at The
National Hospital for Neurology & Neurosurgery,
Queen Square, London. Patients with normal ima-
ging or structural pathologies other than hippocam-
pal sclerosis evident on the scan were excluded. All
remaining patients who had undergone a volumetric
scan and had completed a Hospital Anxiety and
Depression Scale (HADS) (see below) as part of their
baseline neuropsychological assessment were
included in the study (n = 87). Allowing for a margin
of error in the measurements, unilateral hippocam-
pal volume loss was defined as a smallest: largest
ratio of less than or equal to 85%. Using these
criteria, 31 subjects had significant right hippocam-
pal volume loss (right hippocampal sclerosis, RHS),
56 subjects had significant left hippocampal volume
loss (left hippocampal sclerosis, LHS). The demo-
graphic and clinical characteristics of these groups
are presented in Table 1. The groups were matched
on age, age of onset of epilepsy, and overall level of
intellectual function.
MRI hippocampal volumetry
All patients underwent a scan on a 1.5T GE
Horizon scanner. The acquisitions comprised a
fast inversion recovery prepared 3D spoiled gradi-
ent echo (IR-SPGR), T1 weighted volume sequence
TR/TE/TI/NEX 17.4/4.2/450/1; flip angle 208,
matrix size 256  192, 24 cm  18 cm FOV; 124
contiguous coronal 1.5-mm thick slices. Also 5-
mm thick contiguous oblique coronal proton
density and T2 weighted spin echo images ortho-
gonal to the long axis of the hippocampi, TR/TE
2000/30 (proton density), 2000/120 (T2-
weighted); and 5-mm thick contiguous oblique
coronal FLAIR images, orthogonal to the long axis
of the hippocampi, TR/TE/TI 11000/26000/144, 8
echo train length.s.
pocampal
group (n = 31)
Left hippocampal
sclerosis group (n = 56)
Statistical
significance
) 33.9 (10.0) n.s.
6) 10.8 (8.9) n.s.
6) 90.7 (12.8) n.s.
5) 92.6 (15.6) n.s.
3) 2.93 (0.4) p < 0.001
4) 1.89 (0.5) p < 0.001
64 (12) n.s.
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been described in detail previously. In summary, all
volumetry was performed blind using the volumetry
tool in Mrreg.10 Manual delineation of the entire
hippocampus was performed using a mouse driven
cursor according to the anatomical boundaries spe-
cified byWatson et al.11 Following the tracing, Mrreg
automatically calculated the HV by summing the
trace area of each slice and multiplying by the slice
thickness.
Mood
Each patient completed the Hospital Anxiety and
Depression Scale.12 The HADS is a brief 14 item, self
completed questionnaire, which yields measures of
anxiety and depression. For each of the two scales,
raw scores of between 0 and 7 are considered to be
normal, 8—10 reveal mild cases, 11—15 moderate
cases and 16 or above severe cases of anxiety or
depression. Both the raw scores and categorisations
from the depression scale were used in this study.
Statistical analyses
Non-parametric Mann—Whitney tests were used to
investigate group differences (RHS versus LHS) in
raw scores from the depression scale of the HADS.
Non-parametric correlations were used to analyse
the relationship between raw score on the HADS
and measures of right and left hippocampal volume
and the smallest: largest HVOL ratio within each
group. The scores from the depression scale were
dichotomised into not depressed (depression
raw = 0—10) versus depressed (depression raw
score 11 or above). Analyses of variance were used
to examine the quantitative neuroradiological dif-
ferences between the depressed patients and
those who were not depressed in each patient
group.Results
Although the LHS group had a tendency towards
higher scores, there were no significant differences
between the groups in their raw scores on the HADS
depression scale. (RHS, x = 3.8, S.D. = 3.6; LHS,
x = 5.3, S.D. = 4.4).
In the RHS group, the HADS depression scale raw
score was significantly correlated with the smallest:
largest hippocampal volume ratio (r = 0.32,
p = 0.03). Thus, in patients with right hippocampal
sclerosis, greater degrees of hippocampal symmetry
were associated with greater levels of depression.There were no significant correlations between
the HADS depression scale raw scores and the right
and left hippocampal volume measurements in LHS
group.
In the group as a whole (n = 87) 13 patients
recorded moderate or severe levels of depression
on the HADS. The majority (n = 11) were in the LHS
group. Only two of the RHS group and had moderate
or severe levels of depression. In the LHS group
there were no significant group differences between
patients who were depressed and those who were
not on any of the quantitative neuroradiological
measures. The numbers of depressed patients in
the RHS group were too small to allow meaningful
statistical analyses.Discussion
In our sample, only 15% of the subjects reported
moderate or severe levels of depression. This figure
is somewhat lower than the levels typically reported
in the epilepsy population as a whole7 or in pre-
surgical samples.8 Our figures are more consistent
with these studies if we include patients who report
mild depressive symptoms. Nevertheless, this
finding raises important questions regarding the
sensitivity of the questionnaire used and the repre-
sentivity of presurgical TLE patients of the epilepsy
population as a whole. Interestingly Quiske et al.9
also found mean values on the Beck Depression
Inventory in the normal range for three out of four
of their presurgical groups, with the exception of
their right mesial temporal sclerosis group.
No associations between depression scores and
right or left hippocampal volume were seen in the
LHS group. These preliminary findings suggest that
patients with LHS may not be subject to additional
depression-related volume loss.
However, in the RTL group greater levels of hip-
pocampal symmetry were associated with higher
levels of depression in our RHS group. This finding
raises the possibility either of some volume loss in
the left hippocampus, or less pathology in the right.
Our numbers were too small in this group to allow for
further statistical analyses, however, the raw data
suggests that the left hippocampal volume may be
smaller in depressed RHS patients, rather than the
right hippocampus being bigger. However, we did
not find a significant relationship between direct
measures of left hippocampal integrity and depres-
sion in the RHS group. Also our correlational design
does not allow for definitive conclusions regarding
the causal relationship between left hippocampal
volume and depression. Although depression and
left hippocampal volume loss may coexist in
438 S.A. Baxendale et al.patients with RHS, the extent of HVol loss appears to
be small. Nevertheless, these findings hint that
psychiatric history may be another important factor
in themultifactorial determination of the predictive
value of MRI identified mesial temporal sclerosis in
surgical candidates.3
Although the HADS is a standard clinical tool used
widely to assess depression in the clinic, it is a very
simple snap shot measure of depression. Previous
studies of hippocampal volume in depressed popu-
lations suggests that hippocampal volume loss
occurs in long term chronic depression,4,6 possibly
due to the prolonged elevated levels of cortisol.6
The diagnosis of chronic depression requires much
more detailed psychiatric evaluation and follow-up
than the HADS, or indeed any questionnaire measure
alone allows. However, our preliminary results from
this pilot study suggest that the neuroradiological
characteristics of patients with epilepsy and chronic
depression deserve further examination. More
robust research is therefore needed to examine
the effects on patients with epilepsy of long-term
depression and indeed the other neurological and
psychiatric conditions that have been associated
with hippocampal structure and function.References
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